SUMMARY Total and differential white cell counts were studied in 399 women living in the same community in Britain but drawn from four different ethnic groups. The groups were white (northern European), Indian, black (African and West Indian), and Oriental. The total white cell count and absolute neutrophil count were significantly lower in the black group than in each of the other groups. The absolute monocyte count was higher in whites than in each of the other groups. Contrary to earlier reports, the absolute eosinophil count in blacks was no higher than in whites, suggesting that the high eosinophil counts previously found had an environmental rather than a genetic cause. The eosinophil count of Indians was only marginally higher than that of whites and the difference was not significant, again suggesting that high eosinophil counts previously reported had an environmental cause. No ethnic variation was found in the absolute lymphocyte count. The lower white cell count and neutrophil count found in blacks is of considerable practical importance, and blacks should not be assessed in relation to reference ranges derived for whites. Nevertheless, the eosinophil count in healthy blacks is no higher than that of whites and counts above reference ranges for whites should be considered clinically important. The differences between white cell counts of Indians and Orientals and those of whites are minor and for practical purposes they can be assessed in relation to reference ranges derived for whites. to deal with a non-normal distribution of white cell counts has not always been appreciated.
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We have studied normal values for the total white cell counts and for each individual cell type in healthy subjects of four different ethnic origins all resident in the UK. The groups studied were: white, black, Indian, and Oriental. Several previous studies have been restricted to men. ' 5 Our subjects were all women, as the study was part of an investigation into the effect of oral contraceptives on women of different ethnic origins.
Patients and methods
Most women in this study were volunteers who responded to a printed circular; a few were referred from local family planning clinics. The subjects studied were part of a larger group in whom various effects of oral contraceptives were studied.9 The age range of subjects was (ethinyl oestradiol) . The percentages of current smokers in each ethnic group were white 30%, black 25%, Indian 9%, and Oriental 16%. All subjects from the larger study whose peripheral blood film was available in the file and on whom a differential count could therefore be done were included in this subsidiary study; as subjects were studied more than once the blood count available for this study was not necessarily the same as that used in the larger study.
Subjects were fasted overnight (12 h) and were semirecumbent for 30 min before the blood sample was taken. Venous blood was taken through an indwelling cannula without stasis between 9.00 and 9.30 am. 4 ml of blood was anticoagulated with K2EDTA and total white cell count was measured on a Coulter Counter, Model S. A five hundred cell differential count was done on a May-GrunwaldGiemsa stained film, cells being counted in longitudinal bands. Absolute counts for each cell type were calculated.
STATISTICAL ANALYSIS
The total white cell counts and absolute counts for each cell type (with the exception of basophils) had a log-normal distribution. Logarithmic conversion was therefore used for calculating means and 95% confidence limits. Means of groups were compared by Student's t test.
Counts in women taking and not taking oral contraceptives were compared, and if no significant differences were found the two groups were pooled before comparison with other ethnic groups. A few women were studied both taking and not taking oral contraceptives; when the two groups were pooled only one value (the off oral contraceptive value) was included from these subjects. For the basophils the observed median and 95% confidence limits were recorded, and grouped counts were submitted to a x2 test to see if there was any difference between each pair of ethnic groups or between those taking and not taking oral contraceptives.
Results

TOTAL WHITE CELL COUNT
In the black group subjects taking oral contraceptives had significantly higher white cell counts (p < 0-001) than those not taking oral contraceptives (Table) . In the other groups there were no consistent trends or any significant differences. Because of the significant difference between oral contraceptive users and non-users in the black group the two groups were not pooled for comparison of racial groups but non-users of each racial group were Total white cell count and absolute neutrophil, lymphocyte, monocyte, and eosinophil counts (x 10-9/1) in women offour ethnic origins White Indian Oriental Black (n = 100) (n = 90) (n = 51) (n = 158)
White cell count OFF 6-1 (3-6 -10-4) 6-1 (3-6 -10-5) compared. Blacks had significantly lower white cell counts than whites (p < 0-001), Orientals (p < 0.001), and Indians (p < 0-001), but the three nonblack groups did not differ from one another. Had the oral contraceptive users and non-users been pooled the differences between the blacks and each of the other groups would have remained significant (though with a lower level of significance: p < 0-001 for whites, p < 0*05 for Orientals, and p < 0-01 for Indians). The differences in white cell count between different ethnic groups were not attributable to differences between smokers and non-smokers, which were slight in comparison with the differences between ethnic groups.
NEUTROPHIL COUNT
The findings in relation to the neutrophil count were similar to those for the total white cell count. There was a significantly higher count in blacks who used oral contraceptives (p < 0.01) that in non-users, but no difference was found between users and nonusers in any other racial groups. Blacks also had lower neutrophil counts than whites (p < 0-001), Orientals (p < 0-001), and Indians (p < 0-001), but there were no significant differences between the non-black groups. For both the white cell count and the neutrophil count the magnitude of the difference between blacks and other ethnic groups was greater than the magnitude of the difference between black contraceptive users and non-users (Figure) . The There were no differences in the monocyte counts between users and non-users of oral contraceptives. The mean monocyte count of whites was significantly higher than that of blacks (p < 0-01), Orientals (p < 0.01), and Indians (p < 0-001). The three non-white groups did not differ significantly from one another.
EOSINOPHIL COUNT There were no differences in eosinophil count between users and non-users of oral contraceptives. There was no difference between the mean eosinophil count of whites and blacks. The mean eosinophil count was highest in Indians, and the difference between Indians and blacks (whose mean counts were the lowest) was significant (p < 0 05).
BASOPHIL COUNT
The distribution of basophil counts was no different between users and non-users of oral contraceptives and showed no significant differences between the four ethnic groups.
Discussion
We have confirmed that the total white cell counts and neutrophil counts of blacks are significantly lower than those of whites. In addition, their counts are significantly lower than those of Indian and Oriental subjects. Although the mean count in Indian and Oriental groups was lower than in whites, this difference was not significant. The differences between ethnic groups could not be attributed to differences between the white cell and neutrophil counts of smokers and non-smokers.
The cause of the lower neutrophil and white cell counts in blacks is unknown, and it is uncertain whether it is genetic or environmental. Attempts 20 Our mean eosinophil counts are much lower than those previously reported in India and Africa and not significantly different from white values, indicating that an environmental rather than a genetic influence also exists for the higher eosinophil counts previously reported in Indians.
We found no difference in the lymphocyte counts between our four ethnic groups. An inverted neutrophil: lymphocyte ratio is often noted in blacks, but this relative lymphocytosis is due to neutropenia rather than a true lymphocytosis. Observations suggesting an ethnic variation in the lymphocyte count in Indian men in India 21 were not substantiated in more recent studies of Indians in east Africa. ''18 Wasserman5 found higher lymphocyte counts in South African Bantu than in whites and Ezeilo found higher counts in African blacks," but these findings have not been confirmed in any other studies of American or African blacks.'2-'5 17 18 Our findings thus support the majority of previous observations that there is no ethnic variation in lymphocyte count.
The only significant difference we found between subjects taking or not taking oral contraceptives was a higher white cell count and neutrophil count in blacks taking oral contraceptives. It is likely that our data overestimate the true difference between white cell count and neutrophil count in these two groups Bain, Seed, Godsland since the difference in total white cell count in the larger group of 265 blacks from which the 158 subjects were drawn was smaller and did not reach statistical significance.9 We have been unable to find any bias in the selection of the 158 subjects; the users and non-users of oral contraceptives were collected simultaneously and the only basis for selection was whether the blood film had been discarded through lack of storage space. In the Oriental group the higher white cell count found in oral contraceptive users which was not significant in the study (51 subjects) was significant in the larger study ( 176 subjects). Published results of the effect of oral contraceptives on the blood count have given conflicting results. Pincus22 found that subjects taking oral contraceptives with an oestrogen content of 75-150 ,ug had higher neutrophil counts than controls, whereas Toth23 found that subjects taking preparations with 100 ,ug of oestrogen had lower neutrophil counts than controls. In a study limited to whites we found that oral contraceptives with an oestrogen content of 30-50 ug had no effect on the white cell count or neutrophil count. 24 The lower white cell and neutrophil counts in blacks than in whites, Indians, and Orientals are of considerable practical importance. It is important to avoid unnecessary haematological investigation of healthy "neutropenic" blacks. Conversely, the higher eosinophil counts previously reported in blacks were not present in our study group, and if eosinophil counts in blacks, Orientals, or Indians are above normal ranges for whites, they should be interpreted as evidence of allergy, parasitism, or other disease. The small variations in monocyte counts between different racial groups are not of any practical importance. As our data were collected in fasting and rested subjects they are strictly comparable only with other data collected under the same conditions. Nevertheless, the findings for white women are similar to our previous findings for this group24 (when counts were done under varying circumstances), suggesting that our data for the other racial groups also provide acceptable reference ranges for assessing female patients.
